Compartmentation of the rough endoplasmic reticulum.
It has become evident during recent years that a wide variety of proteins are synthesized on membrane-bound polysomes, very many of which are not ultimately secreted from the cell. The majority of proteins appear to go through some form of post-translational modification before the final appearance of an 'active' product, and in some cases the polypeptide chain may be modified before the completed protein molecule is released from the ribosome. This then raises the question concerning the possibility of the organization of the rough endoplasmic reticulum into individual domains, or compartments, each of which may have the responsibility of performing definite and well defined functions. During recent years the behaviour of two subfractions of the rough endoplasmic reticulum in a variety of cell types and under a variety of conditions has been studied in order to gain insight into a possible compartmentation of this organelle. Throughout the studies disruption of cells has been performed by nitrogen cavitation. This technique was chosen in order to provide conditions of homogenization which were extremely reproducible since shearing forces, mechanical damage and the effects of local heating were eliminated. Endoplasmic reticulum (ER) membranes isolated from the post-mitochondrial supernatant have been separated into subfractions by centrifugation on discontinuous sucrose gradients. By virtue of their high density imparted by the association of ribosomes, rough ER (RER) membranes penetrate 1.4 M sucrose accumulating above either 2.0 M sucrose (light rough -LR membranes) or a cushion of 2.3 M sucrose (heavy rough -HR membranes). Smooth (S) membranes, which are virtually devoid of ribosomes, collect above 1.4 M sucrose. The HR, LR and S subfractions in MPC-11 cells differ in a number of respects: RNA/protein and RNA/phospholipid ratios, polysome profiles and marker enzymes. When cells were homogenized in buffer containing 25 mM KCl then all three ER subfractions were observed, however, when the buffer contained 100 mM KCl then only the LR and S subfractions were observed in gradients, radioactivity equivalent to that in the HR fraction was not recovered in the other two subfractions. Four times as many light chain immunoglobulin polypeptides were found associated with polysomes of HR membranes compared to LR membranes. The nuclear associated ER (NER), though very active in protein synthesis, was only 20% as active in the synthesis of light chain as the combined LR/HR fraction. Studies with MPC-11 cells showed that the relative amounts of the three ER subfractions were related to the phase of the cell cycle.(ABSTRACT TRUNCATED AT 400 WORDS)